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Article 6

Indoor Air Pollution: An Impetus for
Environmental Regulation Indoors?
"There is a danger in America more widespread than
AIDS, more insidious than heart disease, more prevalent than
cancer. It is a menace that kills tens of thousands of people
every year and makes millions ill." 1 The problem is indoor air
pollution3 and will likely be the predominant environmental
issue of the 1990s. 4 Scientists now judge indoor pollution to be
considerably more serious than outdoor pollution. 5 The level of
exposure to pollutants in some buildings is 100 times higher
than outdoors and, during peak exposure, may be as much as
1,000 times higher. 6 In 1990, the Environmental Protection
Agency (EPA) listed indoor air pollution as one of the top four

1.
Mark Diamond, Liability in the Air: The Threat of Indoor Pollution, A.B.A.
J., Nov. 1, 1987, at 78. Several studies point to indoor air pollution as the number
one environmental human health risk. Jeffery C. Zimmerman, Pollution Liability
Increasing, NAT'L L.J., July 23, 1990, at 15 (citations omitted). The Environmental
Protection Agency (EPA) estimates that up to 50% of all illnesses may be attributable to indoor air pollution. Indoor Air Pollution A Cause for Concern, MASS. LAW.
WKLY., Aug. 12, 1991, at 37 [hereinafter Concern]; see also Zimmerman, supra
(citing a Massachusetts study which also estimates that nearly half of all human
illnesses are related to indoor air pollution). Although the EPA lists the number of
deaths attributed to indoor air pollution between 8,500 and 30,200 deaths per year,
Indoor Air Quality Act of 1990, S. REP. No. 304, 101st Cong., 2d Sess. 3 (1990)
[hereinafter Indoor Air Act], some independent estimates rank indoor air pollution
among the top ten causes of death in the United States. See John M. Glionna,
Heal Thy Habitat: House Doctor Seeks Sources, Cures for Indoor Pollution, L.A.
TIMES (San Diego Co. ed.), June 3, 1990, at Bl.
2.
Indoor means within the home, office (or other workplace), restaurants,
shops and other areas within buildings. Proposed legislation may also include the
inside of cars as "indoor" spaces. See Indoor Air Act, supra note 1, at 1.
3.
See infra text accompanying notes 18-20. For the purposes of this paper,
most occupational exposure to hazardous materials in the air will not be addressed.
The Occupational Safety and Health Administration (OSHA) already has a comprehensive regulatory scheme to address these issues.
4.
See Anthony Borden, Environmental Law Moves Indoors, AM. LAW., June
1988, at 23.
5.
The Epidemic of Indoor Air Pollution, Bus. & Soc'¥ REV., Winter 1987, at
53 [hereinafter Epidemic].
6.
See Faye Rice, Do You Work in a Sick Building?, FORTUNE, July 2, 1990,
at 86, 87 (citing Robert Axelrad, the director of the EPA's indoor air division). The
EPA estimates that indoor air is generally five times more polluted than outdoor
air. See Miriam Horn, Designing in Hues of Green, U.S. NEWS & WORLD REP., Feb.
25, 1991, at 58, 59. This should come as a surprise to those living in areas such
as Los Angeles where people are told to stay indoors on particularly smoggy days.
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environmental threats facing the nation. 7
Since the average American spends as much as ninety
percent8 of his or her life indoors, the health and, therefore,
economic implications of indoor air pollution are enormous. The
EPA and Office of Health and Environmental Assessment estimate the health costs associated with indoor air pollution at
$100 billion annually. 9 Since the statistics are inexact, this
figure could be even higher. An industrial hygienist at the
National Institute of Occupational Safety and Health (NIOSH)
indicates that we are "dealing with an iceberg, and we don't
know whether we're viewing the tip of that iceberg or the
whole floe.'no
Despite the enormous health and economic costs, Congress
has been surprisingly slow to address the indoor air pollution. 11 While Congress has shown a general concern for the
problem of pollution, the regulation of indoor air pollution has
been largely ignored. 12 The EPA's indoor air pollution budget
is less than one percent of that allocated for outdoor pollutionY This is surprising since the EPA has found that almost
every building at some time experiences indoor air quality
problems. 14
Section I of this comment defines indoor air pollution, its
health effects, and techniques to control it. Section II discusses
the effects of current regulatory control on indoor air quality.
Section III addresses common law approaches to regulation.

7.
See Gerald S. Cohen, "Sick Building Syndrome" a Growing Risk to Workers,
S.F. CHRON., Nov. 23, 1990, at B10.
See, E.g., Epidemic, supra note 5, at 53.
8.
9.
Concern, supra note 1, at 37.
10.
Rice, supra note 6, at 87.
Frank B.Cross, LEGAL RESPONSES TO INDOOR AIR POLLUTION x (1990). This
11.
is particularly surprising since most government regulation is directed against
relatively small sources of outdoor risk which produce far fewer deaths or diseases.
See id.
12.
Barbara J. Eden, Comment, Toxic Indoor Air: Commercial Real Estate Transactions may be Hazardous to Your (Fiscal) Health, 24 TuLSA L.J. 449, 450 (1989).
The Government spends literally tens of billions of dollars each year cleaning up
outdoor air, yet the Clean Air Act passed by Congress in 1991 didn't even mention
indoor air. Indoor Air, Greenwire, Dec. 5, 1991, available in LEXIS, Nexis Library,
GRNWRE file.
See Lidia Wasowicz, Your Office May be Hazardous to Your Health, U.P.I.
13.
Bulletin, Sept. 30, 1990, available in LEXIS, Nexis Library, UP! File. Before 1990,
the federal government spent six dollars per person for outdoor air quality research
for every six cents spent per person on indoor air quality research. Indoor Air
Pollution: The Complete Resource Guide, Spec. Rep. (BNA), at I-12 (1988).
14.
Wasowicz, supra note 13.
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Finally, section IV discusses directions for future control and
measures to ameliorate indoor air pollution in the interim.
I.

INDOOR POLLUTANTS: SOURCES, EFFECTS & CONTROL

Sources of indoor air pollution come from inside a building,
outside a building, or within the building structure itself. 15
The problem of indoor air pollution has been aggravated in
recent years by a number of trends. Since World War II, the
introduction and use of more chemically based products in a
variety of building materials, office products, and cleaning
materials has added to the sources of toxic substances found in
buildings. 16 During the energy shortage of the 1970s, buildings were designed to be tighter and more energy efficient. By
sealing new buildings, architects also sealed in these toxic
gases and fibers. If these contaminants are not removed
through filtration systems and replaced with plenty of fresh
air, the pollutants may reach injurious concentrations. 17
The EPA has identified at least 1,000 indoor air pollutants.18 Of these, many have been identified as major health
threats: 19 radon, asbestos, volatile organic compounds (e.g.,
formaldehyde and benzene), combustion byproducts (e.g., carbon monoxide and carbon dioxide), microbiological contaminants (e.g., viruses, bacteria and molds), metals and gases (e.g.,
lead, chlorine and ozone), particulates (from cleaning sprays
and aerosols), pesticides and tobacco smoke. 20
15.
Indoor Air Pollution: A Killing Problem That Must be Faced, P.R.
Newswire, Oct. 31, 1988, available in LEXIS, Nexis Library, PRNEWS File [hereinafter Indoor Air Pollution]. The level of exposure to toxic indoor air is about the
same for those living in either rural or urban areas. Id.
16.
These highly toxic gases and fibers are emitted from such products as
paint, finishes, glues, insulation, fungicides, wood preservatives, pesticides and
solvents used in copying equipment and cleaning. See Horn, supra note 6, at 58;
See Indoor Air Pollution, supra note 15.
17.
See generally Zimmerman, supra note 1, at 15.
18.
Diamond, supra note 1, at 80.
19.
At least 60 have been identified as carcinogenic. Diamond, supra note 1, at
80 (citing William Ethier, legal counsel for the National Association of Home
Builders). The EPA reports a wide range of health effects stating: "Health effects
from indoor air pollution cover the range of acute and chronic effects and include
eye, nose, and throat irritation, respiratory effects, neurotoxicity, kidney and liver
effects, heart functions, allergic and infectious disease, development effects, · mutagenicity, and carcinogenicity." Indoor Air Act, supra note 1, at 3.
20.
See generally Rice, supra note 6, at 87; Indoor Air Act, supra note 1, at 12. This paper will not directly address the effects of tobacco smoke since its risks
are clearly understood, voluntarily undertaken, directly produced by identifiable
individuals and generally call for a different set of remedial responses.
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The types of threats posed by these pollutants can be divided into two categories: Sick Building Syndrome (SBS) and
Building Related Illness (BRI). 21 Sick Building Syndrome goes
away when you leave the building (i.e., headaches, nausea,
etc.). On the other hand, BRis linger (i.e, Legionnaire's Disease
or cancers). 22 Reports of such illnesses are pervasive and have
come from every state. 23
A. Radon
Radon is a colorless, odorless, radioactive, chemically inert
(inactive) gas released in the decay of uranium and radium. 24
Virtually all types of rocks and soil contain some radioactive
elements. However, their relative concentration can vary considerably depending on the geographic area. 25 "[Radon] is one
of the most serious environmental health risks facing the country today."26

1. Sources
"Most indoor radon results when houses or other buildings
are constructed upon soil that emits radon." 27 It enters the
structures through open sumps, crawl spaces, hollow concrete
block walls, cracks or separations in concrete or other walls, or

21.
Ted G. Rand, Sick Building Syndrome Needs Airing, INS. REV., May 1990,
at 33, 34 (citing Hal Levin, editor of Indoor Air Quality Update).
22.
See Rand, supra note 21, at 34. For the purposes of this comment, the distinctions between Sick Building Syndrome (SBS) and Building Related Illness (BRI)
will not be directly addressed. The comment will focus simply on indoor air pollution and its associated health risks.
23.
See Ronald E. Roel, If You're Sick of Working, Maybe There's Good Reason,
NEWSDAY (Nassau & Suffolk ed.), May 6, 1990, at 75.
24.
As radon further decays it produces what is known as "progeny" or "radon
daughters." See generally MILTON MECKLER, INDOOR AIR QUALITY DESIGN GUIDEBOOK 13-14 (1990); CROSS, supra note 11, at 5-6.
25.
See MECKLER, supra note 24, at 13; CROSS, supra note 11, at 6; Eden, supra note 12, at 451. The highest levels of concentration are found in Pennsylvania,
New York, New Jersey, parts of New England, along the Appalachian region,
Florida, scattered areas in Wisconsin and Minnesota, and other areas west of the
Rocky Mountains. Few areas are completely free of uranium soils. See CROSS,
supra note 11, at 6; Eden, supra note 12, at 451 n.24.
26.
David Bauman, Lautenberg's Radon Bill is Approved by Senate, Gannett
News Service, Mar. 10, 1992, available in LEXIS, Nexis Library, CURRNT File
(quoting Senator Frank Lautenberg, D-N.J.). According to a source at the EPA,
"nothing causes more environmental risk to the general population than radon,
including toxic waste sites, gasoline combustion and industrial emissions." Diamond,
supra note 1, at 82.
27.
CROSS, supra note 11, at 6.
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even through the building's water supply (if the water flows
through such soils). Many building materials such as brick,
granite, limestone, concrete and drywall may also contain radon-releasing material. 28 Because of this it may be impossible
to construct a building which entirely prevents the entry of
radon gas. 29 However, there are measures which can be taken
to reduce its impact.

2. Health Effects
Radon is rapidly becoming known as America's most lethal
carcinogenic pollution problem. 30 As radon decays it attaches
to particles in the air and, once inhaled, continues to decay
within the lungs causing a serious health threat. 31 While any
level of exposure may cause health problems, prolonged exposure to even small concentrations32 increases the risk of developing lung cancer one to five percent. 33 Studies indicate that
even small levels of exposure equate to smoking half a pack of
cigarettes a day or getting 300 chest X-rays a year. 34 EPA estimates indicate that radon exposure causes approximately
$500 million in direct health costs and $2 billion in lost productivity annually, 35 yet it may only cost between $500 (new
homes) and $2,500 (old homes) per home to make them radonsafe.36

28.
See MECKLER, supra note 24, at 15; Eden, supra note 12, at 451-52; Carolyn M. Shuko, Radon Gas: Contractor Liability for an Indoor Health Hazard, 37
DEF. L.J. 361, 362-63 (1988).
29.
See CROSS, supra note 11, at 7.
30.
Shuko, supra note 28, at 361, 397. The EPA estimates that radon causes as
many as 14,000 cancer deaths per year; second only to smoking. Bauman, supra
note 26.
See, e.g., Eden, supra note 12, at 451 n.22; Laurence S. Kirsch, Behind
31.
Closed Doors: Indoor Air Pollution and Government Policy, 6 HARV. ENVTL. L. REV.
339, 343-44 (1982).
32.
The EPA suggests a maximum level of 4 pico<.:uries per liter of air (pCi/L)
within homes and offices. It is estimated that as many as 10 million homes in the
United States have radon concentrations above this level. See Diamond, supra note
1, at 82.
33.
Diamond, supra note 1, at 82; see also CROSS, supra note 11, at 11, 13-14.
34.
!d. supra note 1, at 82 (citing Richard Guimond, director of EPA's radon
division). Higher levels of radon exposure have been shown to have the equivalent
of smoking 22 packs of cigarettes a day. See, Shuko, supra note 28, at 368.
35.
CROSS, supra note 11, at 6.
36.
See Bauman, supra note 26; Diamond, supra note 1, at 82. While this may
sound like a large expense, initially, the savings in the long run are significant.

300
3.

B.Y.U. JOURNAL OF PUBLIC LAW

[Volume 6

Control techniques

While there is no absolutely safe level of exposure to radon,37 certain measures may be taken to reduce the level of
radon in buildings. The most obvious response is to prevent
radon from getting into the house by sealing any cracks or
entry points. 38 Proper ventilation may also reduce indoor concentrations of radon. 39 Ventilation rates may be increased by
either mechanically ventilating crawl spaces and/or building
interiors, or by simply opening a window and diluting indoor
air with fresh air from outside. 40
When planning for new construction one should avoid
building on soils high in uranium content, screen building materials for radioactive content and use less radioactive materials such as woodY In most instances, the use of one or more
of the above control techniques may significantly reduce indoor
radon levels as much as ninety percent or more. 42 Unfortunately, these techniques have not yet been reflected in the
design practices of the construction industry. 43
B.

Asbestos

Like radon, asbestos originates in the earth's crust and is
widespread. It is not a single substance, but is a broad term for
natural small particulates known as hydrated silicates. 44 Asbestos fibers remain suspended in the air for long periods of
time and, when breathed into the lungs, cause damage and
scar lung tissue. 45 A variety of cancers are linked to asbestos.

37.
CROSS, supra note 11, at 18.
38.
!d. supra note 11, at 18.
39.
See id. supra note 11, at 18-19. Energy efficient buildings may have radon
concentrations as much as fives times that of conventional buildings due to decreased ventilation. MECKLER, supra note 24, at 17; see also Kirsch, supra note 31,
at 346.
40.
See CROSS, supra note 11, at 18-20; MECKLER, supra note 24, at 18-19. Specialized fans are available which have been shown to reduce indoor radon levels up
to 97%. However, these may not be useful -in all climates. See CROSS, supra note
11, at 19.
41.
See CROSS, supra note 11, at 20-21; Kirsch, supra note 31, at 347.
42.
See CROSS, supra note 11, at 17-18.
43.
Shuko, supra note 28, at 371 (citation omitted). For a detailed review of
the use of these procedures, their costs and effectiveness see CROSS, supra note 11,
at 17-21.
44.
See CROSS, supra note 11, at 23; MECKLER, supra note 24, at 21.
See CROSS, supra note 11, at 23; Kirsch, supra note 31, at 355. The size
45.
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Sources

Asbestos exposure is nearly always a result of its use in
building products.46 It has been sprayed on a variety of materials to retard fire, to deaden sound, and to insulate. It has also
been used to strengthen cement and other products. Until the
1970s, it was used in thousands of indoor products such as
acoustic tiles, floor tiles, various coatings and sealants,
spackling compounds, and textiles. 47 Asbestos products come
in three categories: liquid, solid, and friable (those that are soft
and easily crushed). 48 Since asbestos is only a hazard when it
becomes dislodged, only friable asbestos is a major health problem.

2. Health Effects
The magnitude of the health risks caused by asbestos is
uncertain. Some estimates indicate that indoor asbestos exposure may cause more than 1,000 cancers, although most estimates are much lower. 49 Asbestos fibers enter the body
through the skin, by inhalation and by ingestion. 50 Once in
the body, they can be transported through the blood or lymphatic systems to other parts of the body. 51 Asbestos exposure
has been linked to stomach and digestive tract cancers, mesothelioma (cancer of the pleura or peritoneum), asbestosis (cancer of the heart cavity), and lung cancer. 52 Since the fibers
remain in the body, even short exposures to asbestos can have
adverse health effects. 53

3. Control techniques
Various techniques are available to help reduce the risk of
asbestos exposure. First, damaged asbestos-containing materi-

and density of the particles determine how deep they can penetrate the respiratory
system and, therefore, the extent of the damage. MECKLER, supra note 24, at 21.
See CROSS, supra note 11, at 20.
46.
See id supra note 11, at 23-25; Eden, supra note 12, at 454; Kirsch, supra
47.
note 31, at 355-56.
48.
CROSS, supra note 11, at 25.
ld. at 24.
49.
Eden, supra note 12, at 454.
50.
51.
ld. at 454.
ld.; see also MECKLER, supra note 24, at 24.
52.
53.
Eden, supra note 12, at 454.
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als which may release significant numbers of fibers must be
identified. 54 Once the problem areas have been found, the
damaged materials may be enclosed behind airtight barriers to
prevent further damage or release, coated with a bonding agent
to prevent fiber release, or removed from the building. 55 Since
products containing asbestos are no longer used, the dangers
will not be present in new construction. As a result, asbestos
fears are currently overshadowed by what some experts feel are
more pressing indoor air problems. 56

C.

Formaldehyde

While asbestos has been the curse of old buildings, formaldehyde is the plague of newer ones. Formaldehyde comes in
various forms: as a colorless gas, as a liquid, and as a solid
polymer. 57 While some formaldehyde occurs naturally due to
the decay of biological organisms, its occurrence in buildings is
primarily due to its use as a chemical in many manufactured
products and because it is a byproduct of combustion. 5 8

1.

Sources

Formaldehyde is found in thousands of products. 59 The
main sources of formaldehyde are urea formaldehyde foam
insulation (UFFI) and adhesives found in particleboard, fiberboard, plywood, doors, cabinets, and furniture. 60 Other sources
include toothpaste, shampoo, paper products, cosmetics, various
resins and finishes, combustion appliances, cigarettes, floor
coverings, fabrics, and many other consumer products. 61

2. Health Effects
Cancer is the most serious adverse health effect associated
with formaldehyd~ exposure, although evidence of carcinogenicity is not as conclusive in formaldehyde as in radon or ashes-

54.
55.
bance
35.
56.
57.
58.
59.
60.
61.

See CROSS, supra note 11, at 31-32.
!d. at 32-35. Unfortunately, each of these methods may also cause disturto the materials and further increase the risk if not done properly. ld. at
See Rand, supra note 21, at 36.
MECKLER, supra note 24, at 3.
See CROSS, supra note 11, at 37; Kirsch, supra note 31, at 352.
CROSS, supra note 11, at 38.
!d.
ld. at 38-40; Kirsch, supra note 31, at 352-353.

295]

INDOOR AIR POLLUTION

303

tos. 62 Since sensitivity to formaldehyde exposure varies widely, the range of illness connected with exposure is vast. Effects
which have been linked to formaldehyde include eye, throat
and lung irritation, asthma and respiratory disease, nausea,
headaches, dizziness, and fatigue. 63

3.

Control techniques

The move toward energy efficiency exacerbated the problem of formaldehyde exposure in two ways. First, ventilation in
buildings was reduced to conserve energy and, as a result,
formaldehyde which would have been dispersed and diluted
through ventilation was trapped and concentrated. Second,
UFFI was used as an insulation to achieve energy savings. 64
There are various approaches which may be used to reverse the
problems caused by these measures. These include: encapsulating or sealing in the emitting sources, removing the formaldehyde-containing products, manufacturing formaldehyde-bearing
products to minimize the release of formaldehyde, increasing or
improving ventilation, and air cleaning. 65 Although the associated costs of some of these remedies are high, controlling formaldehyde in new construction is feasible using current construction methods. 66

D.

Combustion By-products

Combustion generates various gaseous pollutants and
particulates including nitrogen oxides, nitrogen dioxide, sulfur
dioxide, and carbon monoxide. 67 Combustion by-product concentrations may often exceed health standards established
under the Clean Air Act. 68

62.
CROSS, supra note 11, at 42.
63.
!d. at 42-46; Eden, supra note 12, at 453; Kirsch, supra note 31, at 354-55.
64.
Eden, supra note 12, at 453. UFFI was popular because of its ease of
installation in existing buildings.
65.
CROSS, supra note 11, at 47-48; Kirsch, supra note 31, at 354-55. Various
products have been developed to react with formaldehyde to produce a stable
chemical. The degree of stability depends on the product used. In addition, certain
house plants apparently metabolize formaldehyde in the air and might reduce
concentrations by as much as 80%. CROSS, supra note 11, at 48.
66.
CROSS, supra note 11, at 47-48.
67.
MECKLER, supra note 24, at 37-38; THAD GoDISH, INDOOR AIR POLLUTION
CONTROL 22 (1989).
68.
42 U.S.C. §§ 7401-7642 (1988). Carbon monoxide concentrations have been
known to reach 50 parts per million (ppm) for periods of one hour or longer in
homes with gas or coal heating. The Clean Air Act (CAA) only permits 35 ppm for
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1. Sources
Combustion-generated pollutants are produced by wood
stoves, furnaces, fireplaces, gas and kerosene space heaters,
gas stoves and ovens, and gas clothes dryers. 69 Some of these
appliances are directly vented to the outdoors, but the vents
are often installed or maintained improperly so they leak or become clogged, thus increasing combustion by-product contamination. 7° Combustion products may also enter a building from
garages adjoining or underneath the area. 71

2. Health Effects
Carbon monoxide and nitrogen oxides, when inhaled, bind
with the hemoglobin in the blood, blocking the distribution of
oxygen to the body's cells. 72 High levels of exposure can cause
headaches, dizziness, nausea, vomiting, depression, decreased
reaction time, coma, or even death. 73 Nitrogen dioxide may
lead to chronic bronchitis and emphysema, impair breathing,
and damage airways and tissue. 74 Sulfur dioxide is highly soluble and is readily absorbed by the mucous membranes of the
respiratory system. Upon inhalation it has been shown to induce asthma attacks in those with hypersensitive airways. 75
The various particulates generated from combustion have been
shown to cause irritation of the eyes, nose and throat, coughing, headaches, nausea, and, in some cases, death. 76

3. Control techniques
There are several techniques which may control concentrations of combustion by-products. The most obvious is to
remove the sources of these products. 77 More workable solutions are to desi~ the sources of combustion products to operate more efficiently (so they create fewer pollutants) and to

one hour exposures. See Kirsch, supra note 31, at 348-49 n.73.
69.
GoDISH, supra note 67, at 21-22; Kirsch, supra note 31, at 348.
70.
GoDISH, supra note 67, at 21-22.
71.
See Kirsch, supra note 31, at 348.
ld. at 350-51.
72.
73.
MECKLER, supra note 24, at 39; see also Kirsch, supra note 31, at 351.
74.
Kirsch, supra note 31, at 351.
75.
GoDISH, supra note 67, at 31.
ld. at 31; Kirsch, supra note 31, at 351.
76.
77.
Kirsch, supra note 31, at 351.
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vent the sources properly. An increase of general ventilation
may also help to reduce overall pollutant levels. 78 These measures, along with proper maintenance, should significantly
reduce the potential for combustion by-product contamination
of indoor spaces. 79

E.

Microbiological Contaminants

Various biological contaminants are found in indoor air.
They include molds, bacteria, viruses, dust and allergens, pollens, and other substances. 80

1.

Sources

Although indoor products may be a source of biological
contaminants, they are not the major source. 81 Air conditioning and humidifying systems, and areas where water is allowed
to collect are the primary sources of microbiological pollutants.82 In addition, indoor molds may result from wood, paint,
fibers, fumiture, and even the building's human inhabitants. 83
Negative pressurization within the building can also draw contaminants into the building from outside. 84 These contaminants replenish themselves in improperly maintained or built ventilation systems. 85

2. Health Effects
The various biological contaminants cause a number of
adverse health effects. Bacteria and viruses cause Legionnaires'
disease which, if mistreated, may cause death. 86 Pontiac fever,

78.
!d.
79.
GoDISH, supra note 67, at 21-22.
80.
CROSS, supra note 12, at 61.
81.
!d. note 11, at 61.
82.
Eden, supra note 12, at 455. Humidifiers incubate the microbial agents and
promote their growth. Any building characteristic that enhances indoor humidity,
even a small leak or condensation, can enable substantial fungal growth. In addition, humidifiers and air conditioners preserve and disseminate these contaminants.
The EPA has found that humidifier operation in a closed room can produce particulate levels exceeding the federal outdoor standard by fifty times. CROSS, supra
note 11, at 61.
83.
CROSS, supra note 11, at 61.
84.
!d.
85.
Wasowicz, supra note 13.
86.
Diamond, supra note 1, at 82. There may be as many as 40,000 to 100,000
cases of Legionnaires' Disease which are misdiagnosed each year. As a conservative
estimate, legionnaire's disease kills 35,000 people a year in the United States
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another bacteria-caused disease, causes fever, headache, and
muscle ache. More common diseases such as influenza, measles, and chicken pox are also spread by indoor viruses. 87 Pollens and allergens may cause a wide range of symptoms including, respiratory ailments, 88 headaches, sneezing, hay fever,
skin rashes, depression, inability to concentrate, and even catatonic states. Allergens may also cause hypersensitivity pneumonitis, which can lead to lung failure and death. 89

3. Control techniques
Some exposure to biological contaminants is inevitable, but
exposure may be controlled through proper ventilation, installation of exhaust fans, proper monitoring of humidity, separation of intake vents from cooling towers, and proper cleaning
and maintenance of furnaces, air conditioners, and ventilation
systems. 90 Other control methods include electrostatic air cleaners, high-efficiency particulate filters, and moisture barriers. 91

F. Other Indoor Air Pollutants
There are many other types of indoor air pollutants. These
are generally classified in categories such as volatile organic
compounds (VOCs), 92 pesticides, 93 ozone, 94 and electromagnet-

alone. See Bush Administration Opposes Indoor Air Quality, DAILY REP. EXEC.
(BNA), Apr. 11, 1991, at A-17 [hereinafter Bush Administration].
87.
Influenza kills thousands of individuals each year, although the number of
deaths attributed to indoor air pollution is unknown. CROSS, supra note 11, at 62.
Asthma attacks account for 400,000 emergency room visits per year. The
88.
biggest cause of these attacks is exposure to indoor cockroach and dust mite
antigens which thrive in standing water and moist conditions found in poorly maintained humidifiers, air ducts, hot water systems, and cooling towers. Bush Administration, supra note 86, at A-17.
89.
CROSS, supra note 11, at 62-63; Eden, supra note 12, at 455.
CROSS, supra note 11, at 63.
90.
91.
!d. at 63-64.
92.
Volatile Organic Compounds (VOCs) consist of a large and diverse group of
substances that evaporate into the atmosphere at room temperature. They include
substances such as benzene, xylene, trichloroethylene, perchloroethylene,
paradichlorobenzene, trichloroethane and formaldehyde. CROSS, supra note 11, at
51-52. VOCs have been the focus of a great deal of CAA attention to outdoor
regulation, however, the risks from outdoor pollution are far less than that found
indoors. CROSS, supra note 11, at 52. Indoor VOC concentrations are often five to
ten times higher than outdoor concentrations. MECKLER, supra note 24, at 50.
93.
Most environmental concern for pesticides has focused on food residues or
runoff, however, the greatest risk from pesticides is probably posed by indoor
exposures. The EPA believes that over 80% of pesticide exposures result from
indoor contamination. CROSS, supra note 11, at 64. Pesticides are currently regu-
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ic radiation. 95

1. Sources
While the sources of these pollutants vary widely, 96 their
effect is intensified when combined with energy efficient designs. When indoor air is recycled without being replaced by
fresh outdoor air, "the concentrations of contaminants which do
not ordinarily cause adverse health effects in small doses [increase] to an unhealthy or uncomfortable level."97

2. Health Effects
The health effects also vary widely. They include: irritation
of the eyes, nose and throat, fatigue, headaches, allergic or
asthmatic symptoms, nausea, dizziness, and general discomfort.98 The Consumer Federation of America has estimated
that these effects may cause $100 billion a year in lost work
and medical expenses. 99

3. Control Techniques
Conditions which are normally associated with sick building syndrome are poor ventilation, high levels of humidity,
elevated temperatures, and the use of a wide variety of chemi·
cally based building materials and furnishings. 100 The most
commonly used control techniques include: improved ventilation systems, better monitoring of humidity and temperature,

lated under the Federal Insecticide, Fungicide and Rodenticide Act, 7 U.S.C §§ 136136y (1988).
94.
Ozone, while found indoors, is usually found in lower concentrations than
outdoors. However, if sources of ozone, such as electrostatic air filters, are located
indoors, the concentrations may be much higher than outdoors. Ozone's effects may
include respiratory irritation and drowsiness. Kirsch, supra note 31, at 360.
95.
Electromagnetic radiation is the low-frequency magnetic radiation emitted
by things such as computer terminals, high voltage power lines, household appliances, fluorescent lights, shavers, alarm clocks, and electric blankets. CROSS, supra
note 11, at 65-66. Although studies are not conclusive, electromagnetic radiation
has heen linked to an increased rate of birth defects and miscarriages. CROSS,
supra note 11, at 66.
96.
Sources are as obvious as chemicals directly sprayed into a building to less
obvious sources such as new carpet.
97.
Eden, supra note 12, at 455 (citation omitted).
98.
CROSS, supra note 11, at 68.
99.
ld. at 69. Although other estimates are much lower, they still typically run
into the billions of dollars.
100.
ld. at 68; Eden, supra note 12, at 455.
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installation of air filtration systems, and better maintenance of
existing systems. 101

II.

CURRENT REGULATORY AUTHORITY FOR CONTROL

The current statutory mechanisms for dealing with indoor
air pollution are uncertain and inadequate. Federal involvement with indoor air pollution has been haphazard and
chiefly limited to funding for research. 102 The regulatory
framework for indoor air pollution is fragmented among many
federal, state and local agencies, and is, for the most part, ineffective.103 Most federal and state programs that do address indoor air pollution do so only incidentally. 104 Although the
EPA considers indoor air quality to be "the single largest environmental health threat to the American People,"105 the Bush
administration has resisted giving it the money and personnel
to address the problem. 106
There are numerous explanations for government inaction.
First, indoor air pollution is less obvious and graphic than
other types of pollution. Second, many view their homes and
offices as "safe refuge" and have difficulty accepting the risks
associated with indoor air pollution. Finally, environmental and
public interest groups have been slow to become involved in the
problem. 107 The problem has been approached from two vantage points: (1) enacting regulation to address specific or general indoor pollution concerns; and (2) using existing legislation
101.
CROSS, supra note 11, at 68-71. The solutions may be as simple as using
certain chemicals only when the building is empty and leaving the ventilation and
air-conditioning systems on at night and on weekends when no one is in the building.
See CROSS, supra note 11, at 73-75.
102.
103.
Zimmerman, supra note 1, at 17.
104.
See U.S. ENVTL: PROTECTION AGENCY, REPORT TO CONGRESS ON INDOOR AIR
QUALITY (August 1989). The EPA report called the programs fragmented and under
funded. !d.
105.
Indoor Air, supra note 12.
106.
Although EPA administrators are proud of their recent $11 million budget
for indoor air quality, $11 million seems insignificant compared to the EPA's $4
billion budget. Bush Administration, supra note 86, at A-17. The EPA spends more
than $1 billion to combat hazardous wastes and several hundred million on outdoor
air pollutants. Cohen, supra note 7, at BlO. Oddly, despite the EPA's recognition of
indoor air pollution, it has opposed the various attempts at the passage of an
Indoor Air Quality Act. Bush administration officials oppose the bill because, in
their opinion, the legislation would add an unnecessary layer of regulation over
efforts that the EPA, OSHA, and other agencies already are undertaking. See
generally Bush Administration, supra note 86, at A-17.
107.
See CROSS, supra note 11, at 73.
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to address indoor air pollution. This section considers the success of each approach.

A. Regulatory Responses to Indoor Air Pollution
Some government response to indoor air pollution has
developed. While the regulations are few, government agencies
have sought to inform the public about many of the associate
risks of indoor air pollution. 108 The extent of these activities
has varied widely by jurisdiction and by pollutant.

1. Current Federal Regulation
Given the magnitude of the risks and staggering costs
associated with indoor air pollution problems, it is surprising
how little the federal government has done to regulate these
hazards. Currently, not one federal agency regulates it. 109
While various pieces of legislation have been introduced which
reflect continuing congressional concern with indoor air quality,
"all significant indoor air quality legislation has been subordinated to re-authorization of the Clean Air Act to deal with
outdoor pollution." 110

2. Current State Regulation
Although state regulation has gone further than federal
regulation, in many cases, these regulations have been used to
address only specific pollutants.m State efforts to regulate
air quality are limited in that these regulations lack the comprehensive authority to effectively regulate indoor air quality.112 While many states are beginning to take the initiative
108.
ld.
109.
Concern, supra note 1, at 37.
110.
CROSS, supra note 11, at 84. The Senate Environment and Public Works
Committee has approved three major environmental initiatives which will have an
impact on indoor air quality. They are the Indoor Air Quality Act of 1991 (S. 455),
the Indoor Radon Abatement Act of 1991 (S. 792), and the Lead Exposure Reduction Act of 1991 (S.391). Christine H. Neldon, Facility Managers Must Lead in
Environmental Issues, Moo. OFF. TECH., Dec. 1991, at 60. Although the Senate
passed its version of Indoor Air Quality Act in November of 1991 and its version
of the Radon Abatement Act in March of 1992, companion bills submitted in the
house (H.R. 1066-Indoor Air Quality and H.R. 3554-Radon) have not been voted
on. See Bauman, supra note 26; Senate Action November 7, DAILY REP. EXEC.
(BNA), Nov. 8, 1991, at F-1.
111.
CROSS, supra note 11, at 118, 127. Cigarette smoke has been the most
widely regulated.
112.
See generally id. at 85-88, 99-104, 112-115, 127-131.
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in response to indoor air pollution, "[[Jew States have adopted
comprehensive, integrated legislation to address the full range
of risks found in ambient indoor air." 113 Both Maine and New
Hampshire adopted legislation in 1988 providing minimum
indoor air quality standards for buildings where public employees work. 114 Washington State's Department of General Administration has issued design requirements for its new buildings.115 However, California is the only state to date with a
comprehensive indoor air quality program. California's program
includes ventilation standards set by the American Society of
Heating, Refrigeration and Air-Conditioning Engineers
(ASHRAE) as a mandatory component of building design and
operation criteria. 116

3. Private Control
Various private organizations have taken the initiative to
control indoor air pollution. The most significant of these is
ASHRAE. 117 ASHRAE has adopted voluntary building ventilation standards which, if used, could cure over ninety percent
of indoor air pollution problems. 118 Unfortunately, ASHRAE's
standards do not have the effect of law. If adopted at all, they
are typically part of building codes, which apply only to new
buildings. Even then the controlling agencies enforce the standards poorly. Further, ASHRAE's guidelines only cover a fraction of the hundreds of chemicals present in buildings today.ns
In November of 1990, the American Institute of Architects
(AlA) started a three year project to produce a multi-issue
113.
!d. at 127.
114.
David Whitford, The Workplace, BosroN Bus., Aug. 1989, at 46.
115.
C. Jaye Berger; Legal Aspects of Sick Building Syndrome, N.Y.L.J., Sept.
10, 1991, at 1, 2. These design guidelines require air distribution systems that will
properly circulate air once the building is occupied; direct, digital controls for
temperature and humidity; testing of furniture and carpets for contaminants; and
ventilation systems to operate at full capacity for a ninety day "flush out period"
and for an additional ninety days after employees move in. !d.
116.
Concern, supra note 1, at 37.
117.
See CROSS, supra note 11, at 88.
118.
!d. at 130. The current standard requires ventilation systems to provide 15
cubic feet per minute per person of fresh outdoor air. This is three times the
previous requirement.
119.
!d. The threat of legal action has also complicated ASHRAE's efforts. The
tobacco and formaldehyde industries have threatened to sue the society unless
their concerns are represented in any future ASHRAE standard setting. Id. at 88.
For obvious reasons, this may further complicate their effectiveness.
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Environmental Resource Guide. This guide is will provide architects with information on such things as the indoor air pollution potential of various products, and the effect installed materials may have on energy consumption. 120 Since architects exert substantial influence on the building materials market, the
effort should prove useful in combating the sources of indoor
air pollution.
Current Regulations Which Might Address Indoor Air Pollution

B.

Aside from the possibility of enacting new federal, state
and local legislation as means of controlling indoor air pollution, there are a number of existing federal laws which could be
used to deal with indoor air pollution.

1. The Clean Air Act
The Clean Air Act (CAA) 121 contains provisions to permit
the EPA to set maximum permissible concentrations for some
air pollutants. However, the EPA has never attempted to regulate indoor air quality under the auspices of the CAA 122 and
no statute currently grants it unambiguous authority to do
so. 123 The CAA gives the EPA authority to regulate any pollutant that "enters the ambient air." 124 The EPA, however,
has consistently limited this authority to "outdoor" air. 125
Unless Congress were to specifically grant the EPA authority to regulate indoor air pollutants, it is unlikely the EPA
would do so. 126 There is no evidence that Congress was aware

120.
Robert Buderi, Architects Open a New Front in the War for the Environment, Bus. WK., Nov. 26, 1990, at 93. The first guide includes reviews of vinyl
floor and wall coverings; paints, sealants, and plywood.
121.
42 u.s.c. §§ 7401-7642 (1988).
122.
See Kirsch, supra note 31, at 363.
123.
See CROSS, supra note 11, at 78.
124.
42 U.S.C. § 7602(g). For a comprehensive discussion of how the CAA might
be applied to regulate indoor air quality see Kirsch, supra note 31, at 363-69.
125.
For Example, the EPA's National Ambient Air Quality Standard (NAAQS)
regulations define ambient air as "that portion of the atmosphere, external to
buildings, to which the general public has access." 40 C.F.R. § 50.1(e) (1991)
(emphasis added).
126.
The Union of EPA Employees believes that "the [EPA] will not willingly implement any indoor air legislation." Union of EPA Employees Asks Hill to Impose
Timetables for Compliance, Gov'T EMPLOYEE REL. REP. (BNA), July 29, 1991, at
935 (quoting Myra Cypser, president-elect of the National Federation of Federal
Employees Local 2050) (emphasis added).

312

B.Y.U. JOURNAL OF PUBLIC LAW

[Volume 6

of indoor air pollution when it passed and amended the CAA,
so there may be no basis for contesting the EPA's interpretation.127 On the other hand, one might argue that if Congress
was unaware of the problem of indoor air pollution, it could not
have intended to exempt indoor air pollutants from the Act.

2. The Toxic Substances Control Act
Although the CAA may be unavailable to regulate indoor
air pollution, the EPA possesses broader authority under the
Toxic Substances Control Act (TSCA). 128 TSCA authorizes the
EPA to promulgate regulations against any "unreasonable risk
of injury to health or the environment." 129 However, TSCA is
applied only to "chemical substances"130 and may not apply to
many indoor pollutants. 131 Nevertheless, formaldehyde and
many other indoor pollutants are chemicals so are potentially
subject to TSCA. 132
Thus, the EPA could use TSCA to limit exposure to formaldehyde in the air by banning or limiting production of products
which contain formaldehyde such as carpets, fabrics, and furniture.133 However, thus far, the EPA has refused to do so. 134
The main difficulty in regulating any substance under TSCA is
simply prodding the EPA to regulate. 135 Another limit is the
TSCA requirement that the EPA justify any regulation by a
cost-benefit analysis. 136

127.
CROSS, supra note 11, at 79.
128.
15 U.S.C. §§ 2601-2629 (1988).
129.
ld. § 2605(a).
130.
A "chemical substance" is "any organic or inorganic substance of particular
molecular identity." 15 U.S.C. § 2602(2)(A) (1988). While the term "chemical substances" could theoretically be interpreted to include virtually any substance, the
act has primarily been concerned with manufactured chemicals. CROSS, supra note
·
11, at 79.
131.
See CROSS, supra note 11, at 79.
See Kirsch, supra note 31, at 370.
132.
ld. at 371.
133.
134.
In January of 1990, the National Federation of Federal Employees (NFFE)
petitioned the EPA under § 21 of the Toxic Substances Control Act (TSCA) to
initiate rule-making proceedings to reduce emissions from new carpets. However,
the EPA denied the request by NFFE because it disagreed with the specific assertions regarding the health risk posed by carpeting. 55 Fed. Reg. 17404 (April 24,
1990).
The EPA feels its first duties are to inventory all existing chemicals and to
135.
enforce testing and reporting requirements on all new chemical substances. Kirsch,
supra note 31, at 372; see also supra note 126 and accompanying text.
136.
15 U.S.C. § 2605(c)(l) (1988). Although the EPA has regulated asbestos in
schools, this was justified by pointing to the large number of pupils exposed to
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3. The Consumer Product Safety Act
The Consumer Product Safety Act (CPSA) 137 gives the
Consumer Product Safety Commission (CPSC) authority to
regulate "consumer products" 138 which release indoor pollutants. The CPSC may promulgate product safety standards for
any consumer product if the standard is "reasonably necessary
to prevent or reduce an unreasonable risk of injury associated
with such product." 139 Using this standard, the CPSC could
specify that appliances which emit combustion by-products not
release more than certain quantities of pollutants; that insulation, fabrics, carpeting, or wood products release no more
than a prescribed amount of formaldehyde; or even that bricks
not emit dangerous amounts of radon. 140 The Commission also has the power to ban a product if no other "feasible consumer product safety standard . . . would adequately protect the
public from [an] unreasonable risk of injury associated with
such product." 141 Thus, the CPSC could ban any of the above
products or their components 142 if product standards would
not adequately reduce the risk of injury associated with the
product. 143
There are some drawbacks to the use of the CPSA to regu-

asbestos in a small number of schools. Kirsch, supra note 31, at 372. For a complete analysis of the possibilities for regulation of indoor pollution under the TSCA
see Kirsch, supra note 31, at 370-74.
137.
15 U.S.C. §§ 2051-2083 (1988).
138.
Consumer products are defined by the Act as "any article, or component
part thereof, produced or distributed (i) for sale to a consumer for use in or
around a permanent or temporary household or residence, a school, in recreation,
or other wise, or (ii) for the personal use, consumption or enjoyment of a consumer . . . ." !d. § 2052(a)(1). Stoves, space heaters, small appliances, carpets, insulation and, arguably, building products are all consumer products which could be regulated by the Act.
139.
15 U.S. C. § 2056(a). "Risk of injury" is defined as "a risk of death, personal
injury, or serious or frequent illness." !d. § 2052(a)(3). As discussed in Part I,
nearly. all indoor pollutants would meet this requirement.
140.
See Kirsch, supra note 31, at 375-76.
141.
15 U.S.C. § 2057 (1988).
142.
A component of a consumer product is a consumer product. !d. § 2052(a)(1).
143.
!d. § 2058(0(3)(A). Urea formaldehyde foam insulation was banned by the
Consumer Product Safety Commission (CPSC) upon fmding that these conditions
were met. However, there has been significant controversy over the control of other
formaldehyde emitters. See CROSS, supra note 11, at 108-12. The CPSC has also
banned the use of many products to reduce the exposure to asbestos such as
patching compounds, artificial fireplace logs and garments containing asbestos. See
Kirsch, supra note 24, at 381-82.
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late indoor air quality, however. First, the act only covers consumer products. 144 Houses are not consumer products under
the Act, and, depending on how courts construe the definition
of "consumer product," bricks and other building components
may not be consumer products. 145 Second, since the CPSC is
inherently limited to consumer products, it cannot be used as a
comprehensive regulatory approach to indoor air pollution. 146
Finally, practical difficulties may limit the CPSC from regulating products already sold and installed in homes. 147

4.

CERCLA

The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) 148 has recently been judicially extended to embrace contamination of the indoor atmosphere. In at least two instances, courts have extended the use
of CERCLA legislation to recover the costs incurred in cleaning
up sources of indoor air pollution. 149 CERCLA and the
Superfund Amendments and Reauthorization Act (SARA) place
liability for clean-up on any property owner, or any one in the
chain of possession of a property where hazardous substances
are found, regardless of fault. 150
In T & E Industries v. Safety Light Corp./ 51 the United
States District Court for New Jersey recognized, perhaps for
the first time, the contamination of indoor air as triggering

144.
See supra notes 137-38 and accompanying text.
145.
See Kirsch, supra note 31, at 377-79, for a general analysis of whether
components of houses such as bricks and cement may qualify as consumer products.
146.
For example, the CPSC could require manufacturers to seal bricks to
inhibit the release of radon, but could not require ventilation systems, which may
be a more effective approach to reduce radon emissions.
147.
For an analysis of other concerns relating to the Consumer Product Safety
Act see Kirsch, supra note 31, at 374-82.
148.
42 u.s.c. §§ 9601-9675 (1988).
149.
See Vermont v. Staco, Inc., 684 F. Supp. 822 (D. Vt. 1988); T & E Indus.
v. Safety Light Corp., 680 F. Supp. 696 (D.N.J. 1988); see also infra notes 151-55
and accompanying text.
150.
42 U.S.C. § 9607(a)(1) (1988). An "innocent landowner" defense was added
to the statute in the 1986 amendments to allow landowners who purchased without knowledge or reason to know of contamination to escape liability for clean-up
costs. !d. § 9601(35)(A)(i). However, this amendment actually burdens the purchaser
with an affirmative duty to research the environmental history of a property and
burdens the seller with remedial duties if contamination is discovered. ld. §
9607(b)(3). See David R. Berz & Stanley M. Spracker, The Impact of Superfund on
Real Estate Transactions, PROB. & PROP., March-April 1988, at 49.
151.
680 F. Supp. 696 (D.N.J. 1988).
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CERCLA liability for the cleanup. 152 In Vermont v. Staco,
Inc./ 53 the United States District Court for Vermont also imposed CERCLA liability for the cleanup of the source of indoor,
airborne mercury. 154 The Vermont court reiterated the point
that CERCLA liability rests on the owners or operators of the
facility where the hazardous substances are produced rather
than were they may be found. 155
While the above statutes are being judicially extended
because federal regulations do not directly control indoor air
quality, these extensions are not complete and there is a need
for succinctly drafted controls over indoor air quality. Various
measures need to be taken to provide a more comprehensive
and cohesive plan to give building owners, purchasers, designers, contractors and occupants fair notice of what conduct is
forbidden.
III.

THE COMMON

LAW APPROACH To REGULATION

While current statutory authority does not directly regulate the quality of indoor air, creative use of the common law
"regulates" indoor air quality by threat of suit. "Indoor pollution presents ... the legal system with a whole new field of
law .... "156 As the amount of litigation continues to rise,
"courts will be a major source of change." 157
Those who can expect to be sued are manufactures, wholesalers, distributors, sellers of homes, contractors, builders,
architects, engineers, brokers, former and current building
owners, federal and local governments, employers, and even
janitors. 158 Persons associated with buildings constructed
152.
Id. at 700. In T & E Industries the New Jersey Department of Environmental Protection detected radon emanating from tailings located on the plaintiffs
facility and required the plaintiff to take immediate remedial action. Id. at 699.
The plaintiff then sealed the building's cracks and sewer drains and increased
ventilation. After doing so, the plaintiff sought compensation, under the Comprehensive Environmental Response, Compensation and Liability Act, from the corporate predecessor of the company that had dumped the tailings. Id. at 699-700.
153.
684 F. Supp. 822 (D. Vt. 1988).
154.
Id. In Vermont, mercury had migrated into homes via the bodies and
clothes of employees of a thermometer manufacturer. The court determined that
this was a "release" under the statute. Id. at 833-34.
155.
Id. at 831-35. See also 42 U.S.C. § 9607(a)(1). In this case, the "release" did
not contaminate the owners' land, but was contaminating employees' homes and
the village's sewer system.
156.
Diamond, supra note 1, at 78 (quoting Stanley Levy, a New York Attorney).
157.
Diamond, supra note 1, at 78 (quoting Robert Chestler, an attorney in
Newark, N.J.).
158.
Diamond, supra note 1, at R4; Andrea Giampetro-Meyer, Rethinking
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between 1973 and 1990 will likely be at greater risk because
the generally accepted ventilation standards during that period
are now recognized as inadequate. 159
The primary causes of action for indoor air pollution are:
(1) breach of contract; (2) breach of express warranties contained in written agreements, sales literature or samples; (3)
breach of implied warranties (including workmanship, fitness,
habitability and quiet enjoyment); (4) product strict liability or
strict liability in tort; (5) negligence; (6) fraud or misrepresentation; (7) nuisance; (8) assault; and (9) infliction of emotional
distress (i.e., fear of cancer). 160 While recent lawsuits have
imposed substantial liability, 161 the majority of plaintiffs filing cases in the past decade have lost. 162 The biggest disadvantage of resolving indoor air pollution issues through the
courts is that, so far, the remedies have been compensatory
rather than preventative.
IV.

DIRECTIONS FOR FUTURE CONTROL

Twenty years after the passage of the Clean Air Act, the
environmental movement is finally moving indoors. Indoor air
quality issues should proliferate in the 1990s as the public
grows increasingly aware of the hazards. 163 However, most
steps taken so far have been piecemeal and complaint oriented.164 While litigation is increasing and helping to raise awareness, litigation alone will not solve the problem. 165 N everthe-

Workplace Safety: An Integration and Evaluation of Sick Building Syndrome and
Fetal Protection Cases, 8 UCLA J. ENVTL. 1. & POL'y 1, 12 (1988).
159.
Zimmerman, supra note 1, at 17.
160.
See Diamond, supra note 1, at 84; Eden, supra note 12, at 456; GiampetroMeyer, supra note 158, at 12-14; Zimmerman, supra note 1, at 15. For detailed
analysis' of how each cause of action might be applied see CROSS, supra note 11,
at 135-73; Eden, supra note 12, at 456-63.
161.
See, e.g., Ward v. Terminix Int'l, No. 87C-3033, 1991 WL 87336 (Tenn. Ct.
App. May 21, 1991) (awarding plaintiffs $1,200,000 in compensatory and $2,800,000
in punitive damages).
162.
Amy Wallace, Suits Pioneer Awareness of Indoor Air Pollution, L.A. TIMES
(San Diego Co. ed.), June 3, 1990, at B4. However, when many of these cases were
started little was known about indoor pollution and the illnesses it causes. Today
this has changed and plaintiffs will likely begin to win these types of cases.
Charles-Edward Anderson, Sick Building Syndrome, A.B.A. J., Dec. 1990, at 17.
163.
Rice, supra note 6, at 86.
Epidemic, supra note 5, at 56.
164.
165.
It is better to fix a building than to wait until the problem is severe
enough for a suit to arise. Borden, supra note 4, at 23. Also, no amount of compensation will make a sick person well again. Wallace, supra note 162, at B4.
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less, actions taken so far suggest a momentum which may be
the impetus for future control.

A. The Need for Government Intervention
According to the free market system, an individual should
be able to choose whether or not to do anything about the air
pollution in his or her home or office by weighing the benefits
against the costs. 166 The problem with this analysis is that its
assumptions are unrealistic. First, it assumes that individuals
have both the information and the required knowledge to make
these decisions. Second, even if everyone had the appropriate
knowledge to address the problem, many would not be able to
afford to take the necessary action. Finally, because everyone
who enters a building may be effected, it may be an invalid assumption that a building owner will bear all the costs of indoor
air pollution. 167
Another free market alternative is to allow professional
associations to develop voluntary standards. The problem with
voluntary standards is that, if the burden is placed on industry,
the standards will be followed only when market forces dictate
that they be followed. 168
Currently, the only solution to one facing unreasonable
exposure to indoor air pollution is to rely upon common law
liability to compensate for harm suffered. It is assumed that
the threat of liability will deter conduct resulting in unreasonable exposure to indoor air pollution. 169 However, the use of
common law systems of liability are limited because of the
expense of litigation. Gaps in scientific knowledge cause diffi.
culties with proof and other frictions in the system weaken the
deterrent function of common law systems. Additionally, the
common law system does not seek to protect the public interest,
but merely to compensate for any egregious wrongs already
committed. 170

166.
See Kirsch, supra note 31, at 383. In the absence of state law, the decision
to correct such situations would be made strictly on a market basis. If the presence of radon or asbestos turned off prospective buyers or renters, the owner would
be able to decide whether to correct the problem or suffer the economic losses.
167.
See id. at 383-86. Persons other than the owner will be exposed to a
building's internal environment and may disagree with the owner about how to
control indoor air pollution.
168. See id. at 387-88; See also discussion supra part II.A.3.
169. See Kirsch, supra note 31, at 387.
170.
Id. at 387.
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In many cases, the plaintiffs have already left the building
so do not seek court-ordered improvements. Even when these
plaintiffs are successful in their claims, unless an owner voluntarily decides to correct the problem, the pollution source will
still be present in the building. Some kind of regulation is
needed to require the building owner to eradicate the pollution
problem to prevent any future harm. 171 "[R]egulation would
force manufacturers, builders, architects and designers to create and design products and buildings that mitigate or eliminate sources of indoor air pollution."172
1.

Federal Regulation

Because of the above noted deficiencies in the current legal
response to indoor air pollution, it is imperative that Congress
pass legislation to authorize, direct and fund appropriate measures to deal with the hazards of indoor air pollution. There are
currently two proposed indoor air quality bills before Congress.
The Senate Indoor Air Quality Act of 1991 directs the EPA to
develop a "national response plan" which would direct currently
existing authorities to "identify contaminants of concern and
specify actions to reduce exposures."173 However, it does not
provide any new authorities to regulate indoor air contaminants beyond those authorities which already exist in current
statutes and regulations. 174 The House version of the Indoor
Air Quality Act of 1991 "would provide $25 million over the
next five years to research ventilation standards, develop
health advisories, and conduct other indoor air quality research. The remaining $28.5 million would fund local and state
programs and help agencies regulate minimum air quality
standards." 175

Borden, supra note 4, at 23.
Eden, supra note 12, at 4 77.
Proposed Indoor Pollution Bill Would Give Labor Department a Role, DAILY
LAB. REP. (BNA), March 4, 1991, at A-2 [hereinafter Indoor Pollution Bill].
174.
Id.
175.
Members of House Panel Debate Need for Legislation on Indoor Air Pollution, DAILY REP. EXEC. (BNA), June 27, 1991, at A-13 [hereinafter House Panel].
Among other things, the house bill, if passed, would: direct the EPA and OSHA to
determine if workplace indoor air quality standards-including a minimum ventilation rate standard-are necessary and to issue regulations within two years if they
are; direct the EPA to undertake a $100 million research program over five years
to determine the causes, effects and best solutions for indoor pollution; require the
EPA to issue health advisories to the public on the hazards of indoor exposure to
individual pollutants; require the EPA to issue technical bulletins to architects,

171.
172.
173.
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2. State, Local and Private Measures
Indoor air pollution has been receiving a great deal of
attention from various state and local governments. Maine,
New Hampshire, Washington, and California have already
enacted legislation to address indoor air quality. 176 Massachusetts has proposed legislation that would require adequate
ventilation in new or renovated buildings in the state. 177 Other states are at varying stages in formulating their own indoor
air quality regulation. 178 Besides these efforts, states should
work with organizations such as ASHRAE and the AlA to develop building codes to control indoor air pollution and then
adopt and enforce these codes. 179
B.

Strategies for Interim Control

There are several strategies which building owners or
managers may apply on their own to help reduce the threat of
indoor air pollution and protect themselves from liability. Initially, it would be advisable to add an indoor air pollution element to any checklist when buying or leasing a home or
building. 180 The purchaser should consider any recent legal
developments such as any recent judicial extensions in the
scope of CERCLA. 181 A purchaser should also inquire about
the legal status of the property. This inquiry should involve
determining whether any current state or federal statutes are
being violated or whether any suits are pending; determining
whether any asbestos products were ever used in the building;
inspecting ventilation and air-conditioning systems; inspecting
for concentrations of any VOCs, microbiological or other contaminants; and testing for radon. 182

builders, building managers and others on ways to improve indoor air quality; and
provide for a national indoor air quality clearinghouse and increased coordination
among federal agencies. Bush Administration, supra note 86, at A-17; see also
Berger, supra note 115, at 2; House Panel, supra, at A-13; Indoor Pollution Bill,
supra note 173, at A-2.
176.
See supra part II.A.2.
177.
See Whitford, supra note 114, at 46.
178.
Concern, supra note 1, at 37.
179.
See Epidemic, supra note 5, at 55.
180.
Eden, supra note 12, at 473.
181.
See supra part II.B.4.
182. See Eden, supra note 12, at 473-74. See also Shuko, supra note 28, at 39495.
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If you already own a building, simple maintenance procedures will help alleviate many indoor pollution problems.
These may include: having the building inspected periodically
by a qualified pollution control specialist, leaving the ventilation and air-conditioning systems on even when the building is
not being used, changing or cleaning filters on a regular basis,
clearing ventilation intake areas of debris or garbage, and
developing maintenance guides to distribute to tenants or
maintenance persons to keep them aware of the maintenance
procedures. 183

1. Design Guidelines
Within the near future it will be difficult for an architect or
engineer to claim that he or she is not aware of how to reduce
indoor air pollution. Several techniques are currently available.
Buildings may be designed with computerized sensors which
measure cumulative pollution concentrations and adjust the
ventilation systems accordingly. 184 A designer may require
that the thermostat be turned up for a period prior to occupancy to bake out noxious gases and chemicals found in building
materials. 185 Air-to-air heat exchangers are available which
not only replace indoor air with outdoor air, but use the discarded warm (or cool) air to heat (or cool) the fresh outdoor air
during the exchange. 186 Designers should also be careful to
design air intake systems so that they do not draw in polluted
air.ts7
Architects may design buildings around indoor air pollution problems. This may include: replacing plywood and particle board, which emit formaldehyde, with solid wood; having
carpets tacked rather than glued; substituting beeswax for
polyurethane on floors; installing windows that open; using
passive solar and radiant heat instead of forced-air heating
systems; installing insulation on the outside, rather than the
inside, of air ducts to prevent the shedding of toxic fibers;
sealing water pipes to prevent the leaching of lead and other
183.
See generally Virginia Hines, Environmental Management Focuses on the Air
Indoors, ENERGY USER NEWS, Jan. 1991, at 19; Eleanor Charles, The Problem of
Sick-Building Syndrome, N.Y. TIMES (late ed.), Aug. 12, 1990, § 10, at 9; Diamond,
supra note 1, at 80; Zimmerman, supra note 1, at 17.
184.
See Hines, supra note 183, at 19-21.
See Cohen, supra note 7, at B10.
185.
See Epidemic, supra note 5, at 55.
186.
Zimmerman, supra note 1, at 15.
187.

295]

INDOOR AIR POLLUTION

321

toxins into the water supply; and incorporating design features
that protect against rodents, termites and water rot to minimize the need for pesticides, fungicides, or preservatives. 188
Architects and designers should make it clear in their
drawings and specifications that they want manufacturers to
be familiar with, and aware of, any toxic substances. As aresult, market forces will demand that any products with high
emissions are phased out rather quickly because nobody will
risk using them. 189

2. Costs
Contrary to conventional wisdom, cleaner indoor air does
not necessarily come at the expense of greater energy use. In
fact, air quality improvement strategies may even save energy. 190 Even in instances where energy use is increased by
designing (or retrofitting) for proper air quality control, the
benefits gained by a more productive and pleasant workspace
far outweigh the extra energy costs. 191 Better air quality may
also help to reduce insurance premiums. 192 While a properly
designed building using natural, non-toxic building materials
could cost approximately twenty-five percent193 more than
conventional construction, much of this added cost may be
recouped in lower energy bills and reduced incidence of employee illness. 194

188.
See Horn, supra note 6, at 59.
189.
See Rand, supra note 21, at 36. For a more detailed general description of
responses architects may use to combat indoor air pollution see Peter S. Hockaday,
The Architect's Concern about Indoor Pollution, in ARCIDTECTURAL DESIGN AND
MICROBIAL POLLUTION 31, 38-39 (Ruth B. Kundsin ed., 1988); MECKLER, supra note
24, at 77-261.
190.
Hines, supra note 183, at 19. A dirty heating and cooling system can use
up to 50% more energy than a clean one. Air quality systems which monitor levels
of indoor air pollutants, rather than merely increase ventilation across the board,
are not only more effective at controlling indoor air pollution, but also minimize
the energy use required to clean the air. Hines, supra note 183, at 20.
191.
"[I]n a typical 100,000 square-foot office building, allowing about 150 square
feet per employee, there are about 600 people with an annual payroll over $20
million. If bad air quality cost only 1 percent in productivity, [that is] over
$200,000. By comparison, the total bill for heating and cooling the building would
probably be under $80,000 per year." Hines, supra note 183, at 20 (citing Gray
Robertson, president of Healthy Buildings International).
192.
Charles, supra note 183, § 10, at 9.
193.
Other estimates give a range from 10-35%. See Rice, supra note 6, at 88.
194.
Hom, supra note 6, at 59.

322

B.Y.U. JOURNAL OF PUBLIC LAW

V.

[Volume 6

CONCLUSION

While solving indoor air pollution problems may be more
complex than correcting outdoor pollution, indoor air pollution
must be faced-not avoided. The health effects are enormous,
both in absolute terms and relative to other environmental
health threats. The current legal response to indoor air pollution is disturbingly deficient. The uneven application of current
regulatory authority necessitates more focus on regulation to
protect the inhabitants of buildings.
As regulations are developed to gradually upgrade buildings to meet better indoor air pollution control standards, and
as manufacturers are encouraged to redesign their products to
lower hazardous emissions, the dangers from indoor air pollution can be expected to diminish. Until this occurs, prudent
building and home owners should evaluate their exposure and
take steps to minimize it through proper planning.

Steve Kelly

